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7KHDLPRIWKHFXUUHQWSDSHULVWRSUHVHQWWKHRSWLPL]DWLRQUHVXOWVWKDWSHUWDLQWRWKH&7RZQQHWZRUNDVSDUWRIWKH
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ILUVWWKHRSWLPL]DWLRQPHWKRGVXVHGWRVROYHWKH
%%/$:1SUREOHPDUHSUHVHQWHG6HFRQGWKHRSWLPL]DWLRQUHVXOWVIRUWKH&7RZQ:'6DUHSUHVHQWHGDQGGLVFXVVHG
LQGHWDLO
0HWKRGV
7KH%DWWOHSUREOHPKDVWZRPDLQWKHPHVQHWZRUNUHKDELOLWDWLRQSODQQLQJDQGSUHVVXUHPDQDJHPHQW%RWKRIWKHVH
WRSLFVDUHFODVVLFDORSWLPL]DWLRQSUREOHPVLQWKHLURZQULJKW7KHRSWLPL]DWLRQDSSURDFKLVGHVLJQHGWRPLQLPL]HWKH
FDSLWDODQGRSHUDWLRQDOFRVWVRIWKHQHWZRUN$IDVWHOLWLVWQRQGRPLQDWHGVRUWLQJJHQHWLFDOJRULWKP16*$,,
E\'HEHWDO>@LVXVHGWRVHDUFKWKHODUJHGHFLVLRQVSDFHHIILFLHQWO\DQGPLQLPL]HWZRREMHFWLYHV
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LQZKLFK&&LVWKHFDSLWDOFRVW&2LVWKHRSHUDWLRQDOFRVWSLVWKHSLSHQXPEHUQSLVWKHPD[LPXPSLSHQXPEHU5&S
LVUHSODFHPHQWFRVWIRUSWKSLSH'&SLVSLSHGXSOLFDWLRQFRVW3X&SXLVSXPSUHSODFHPHQWFRVWSXLVWKHSXPSQXPEHU
QSXPD[LPXPQXPEHURISXPSV9&YLVSUHVVXUHFRQWUROYDOYHFRVWYLVWKHYDOYHQXPEHUQYLVWKHPD[LPXPQXPEHU
RIYDOYHV7&WLVWDQNFRVWWLVWKHWDQNQXPEHUQWLVWKHPD[LPXPQXPEHURIWDQNV/&SLVWKHOHDNDJHFRVWIRUSLSH
S(&SXLVWKHHQHUJ\FRVW7KLVRSWLPL]DWLRQLVVXEMHFWWRSUHVVXUHFRQVWUDLQWVLHPLQLPXPRIPLQWKHQRGHV
ZLWKGHPDQGDQG]HURPHWHULQWKHQRGHVZLWKQRGHPDQGZDWHUOHYHOLQWDQNVFRQVWUDLQLHWKHILQDOZDWHUOHYHODW
HDFKWDQNVKRXOGEHDWOHDVWKLJKHUWKDQWKHLQLWLDOZDWHUOHYHODQGILQDOO\WDQNVDUHQRWDOORZHGWRHPSW\'HFLVLRQ
YDULDEOHVDQGRWKHUGHVLJQRSHUDWLRQFRQVLGHUDWLRQVIRUHDFKQHWZRUNFRPSRQHQWDUHGLVFXVVHGEHORZ
3LSHV
%DVHGRQWKH%DWWOHGHVFULSWLRQSLSHVDUHRQO\DOORZHGWREHUHSODFHGDQGRUGXSOLFDWHGIURPWKHOLVWRIDYDLODEOH
SLSHGLDPHWHUV)RUHDFKSLSHWZRJHQHVDUHFRQVLGHUHG7KHILUVWJHQHUHSUHVHQWVWKHUHSODFHPHQWGHFLVLRQIRUWKH
PDLQSLSHDQGWKHVHFRQGJHQHUHSUHVHQWVWKHSLSHGLDPHWHUIRUWKHVHFRQGLHGXSOLFDWHGSLSH7KH³]HUR´FRGLQJ
RSWLRQIRUHDFKJHQHGHQRWHVWKH³GRQRWKLQJ´RSWLRQZKHUHDSLSHLVXQLPSURYHG2QO\SLSHVZLWKOHQJWKJUHDWHUWKDQ
RUHTXDOWRPDUHFRQVLGHUHGLQWKHRSWLPL]DWLRQSURFHVVLHSLSHVZHUHHOLPLQDWHGGXHWRWKHLUYHU\VKRUW
OHQJWK$PRQJWKHUHPDLQLQJSLSHVRQO\SLSHVZLWKDGLDPHWHURIPPRUJUHDWHUDUHFRQVLGHUHGIRUSRVVLEOH
GXSOLFDWLRQ
7DQNV
$OORIWKHWDQNVLQWKH&7RZQZDWHUGLVWULEXWLRQV\VWHPDUHFRQVLGHUHGIRUSRVVLEOHVL]HHQODUJHPHQW7KHWDQN
YROXPHRSWLRQVDUHEDVHGRQWKHGDWDSURYLGHGLQWKH%DWWOHGHVFULSWLRQILOH,QDGGLWLRQWRWKHFRPPHUFLDOO\DYDLODEOH
WDQNVL]HVOLVWHGLQWKH%DWWOHGHVFULSWLRQWZRDGGLWLRQDOVL]HV±PDQGP±ZHUHFRQVLGHUHGLQWKH&
7RZQSUREOHP(DFKWDQNWREHVL]HGLVDVVLJQHGDVLQJOHJHQHLQWKHFKURPRVRPHVXFKWKDWWKH³]HUR´FRGLQJRSWLRQ
GHQRWHV³GRQRWKLQJ´ZKHUHWKHWDQNVL]HLVXQFKDQJHG7KHOLVWRIWDQNYROXPHRSWLRQVDUHSUHVHQWHGLQ7DEOH
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3XPSVDQG3XPSFRQWUROV
$OORIWKHSXPSVDUHFRQVLGHUHGIRUUHSODFHPHQW1RDGGLWLRQDOSXPSVDUHDGGHGWRWKHV\VWHPH[LVWLQJSXPSVFDQ
EHHLWKHUUHSODFHGZLWKDQHZSXPSLHSXPSZLWKKLJKHUHIILFLHQF\RUOHIWXQFKDQJHG(DFKFDQGLGDWHSXPSIRU
UHSODFHPHQWLVDVVLJQHGDVLQJOHJHQHLQWKHFKURPRVRPHZKHUHE\WKHRSWLRQVDUHWR³UHSODFH´RU³GRQRWKLQJ´
7KHZDWHUOHYHOVHWWLQJVIRUHDFKSXPSFRQWUROLVPRGHOOHGDVDJHQHZLWKDFRQWLQXRXVYDOXH7KHKLJKZDWHUOLPLW
LVGHILQHGE\WKHHOHYDWLRQGLIIHUHQFHEHWZHHQWKHWDQN¶VWRSZDWHUOHYHODQGWKHZDWHUOHYHOZKHUHWKHWDQNLVKDOIIXOO
6LPLODUO\WKHORZZDWHUOHYHOOLPLWLVGHILQHGE\WKHGLIIHUHQFHEHWZHHQWKHZDWHUOHYHOZKHUHWKHWDQNLVKDOIIXOODQG
WKHPOHYHODERYHWKHWDQN¶VERWWRP7KLVLVWRHQVXUHWKDWWDQNVQHYHUHPSW\
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9DOYHV
3UHVVXUHFRQWUROYDOYHV359VDUHWKHHVVHQWLDOWRROVLQ&7RZQ:'6WRPDQDJHSUHVVXUHDQGUHGXFHOHDNDJH,Q
WKHSURSRVHGDSSURDFK WKHVHYDOYHVDUHGHVLJQHG WRKDYHYDULDEOHVHWWLQJSUHVVXUHSRLQWVDVDOORZHG LQ WKH%DWWOH
GHVFULSWLRQ7KHDXWKRUVKDYHDVVXPHGWKDWHDFKYDOYHFDQKDYHXSWRPD[LPXPRISUHVVXUHVHWWLQJVSHUVLPXODWLRQ
SHULRG7KUHHGHFLVLRQVVKRXOGEHPDGHLQUHJDUGVWRHDFKYDOYHDZKHWKHUDYDOYHLVQHHGHGDWDFHUWDLQORFDWLRQE
WKHWLPHVFKHGXOHRIYDOYHVHWWLQJVDQGFWKHYDOXHRIWKHSUHVVXUHVHWWLQJV(DFKFDQGLGDWHYDOYHLVDVVLJQHG
JHQHVLQWKHFKURPRVRPH7KHILUVWJHQHGHQRWHVZKHWKHUDYDOYHLVQHHGHGDWWKHYDOYHORFDWLRQ7KHIROORZLQJ
JHQHV LQ WKH FKURPRVRPH KROG LQIRUPDWLRQ RQ WKH WLPH VFKHGXOH RI WKH YDOYH VHWWLQJ 7KH ODVW  JHQHV KROG
LQIRUPDWLRQRQWKHSUHVVXUHVHWWLQJYDOXHVIRUWKHFDQGLGDWHYDOYH359VDUHVLPXODWHGXVLQJ(3$1(7>@359V
ERXQGDU\FRQGLWLRQWKHUHIRUHHDFK359SUHVVXUHUHDGLQJSRLQWLVORFDWHGDWWKH359¶VHQGMXQFWLRQ
,QWKH%DWWOHSUREOHPFHUWDLQOLQNVLHLQWRWDOLQWKHQHWZRUNDUHVHOHFWHGDVFDQGLGDWHVIRU359LQVWDOODWLRQ
7KHVHORFDWLRQDUHJHQHUDOO\DW WKHHQWUDQFHWRGLVWULFWPHWHULQJDUHDV'0$LQWKH'7RZQQHWZRUNLQ)LJXUH
$OVROLQN3LVDVVXPHGWREHFORVHGWRIXUWKHUDPSOLI\WKHLPSDFWRI359RQWKHK\GUDXOLFUHVSRQVHRIWKHQHWZRUN
7KLVFRQYHUWVWKHGRZQVWUHDPORRSRIWKLV359WRDEUDQFKZKLFKSHUIRUPVEHWWHUZLWKDQLQVWDOOHG3597KLVOLQN
FRXOGEHRSHQHGLQHPHUJHQF\FDVHVZLWKRXWDIIHFWLQJV\VWHPSHUIRUPDQFH
/HDNDJH
/HDNDJHLQDSLSHLVVLPXODWHGDVSUHVVXUHGHSHQGHQWE\PHDQVRIWKHRULILFHGLVFKDUJHFRHIILFLHQWLQ(3$1(7
7KHGLVFKDUJHFRHIILFLHQW LV HVWLPDWHGDV IROORZV ILUVW WKH WRWDO OHQJWKRI WKHSLSHVFRQQHFWHG WRHDFK MXQFWLRQ LV
FDOFXODWHG1RWHWKDWHDFKSLSHOHQJWKLVGLYLGHGE\WRGLYLGHWKHOHDNDJHEHWZHHQWKHWZRSLSHHQGV6HFRQGWKH
WRWDO SLSH OHQJWK DVVRFLDWHG ZLWK D SDUWLFXODU MXQFWLRQ LV PXOWLSOLHG E\ WKH ȕ FRHIILFLHQW RI WKH HPLWWHU PRGHO LQ
(3$1(77KHĮFRHIILFLHQWLQWKHHPLWWHUPRGHOIRUDOORIWKH'0$VDUHHTXDOWR7KLUGWKHOHDNDJHIORZIRU
HDFKMXQFWLRQLVFDOFXODWHGE\VXEWUDFWLQJWKHDFWXDOGHPDQGIURPWKHGHPDQGFDOFXODWHGE\(3$1(7)LQDOO\WKH
QRGHOHDNDJHLVGLYLGHGEHWZHHQWKHSLSHVFRQQHFWHGWRWKHQRGHEDVHGRQWKHUDWLRRISLSHOHQJWKWRWKHWRWDOOHQJWK
RISLSHVFRQQHFWHGWRWKHQRGH
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)LJ7KH&7RZQ:DWHU'LVWULEXWLRQ6\VWHP7KHUHGOLQNVDUHWKHORFDWLRQRISRVVLEOH359VDQGWKHJUHHGOLQNVDUHFRQVLGHUHGIRU
GXSOLFDWLRQ
0RGHO'HYHORSPHQWDQG6LPXODWLRQV
7KH(3$1(7WRRONLW5RVVPDQLVXVHGWRVLPXODWHHDFKVROXWLRQ7KH(3$1(7QHWZRUNVROYHULVXVHGWR
HYDOXDWHWKHK\GUDXOLFFRQVWUDLQWVLHQRGDOSUHVVXUHVWDQNOHYHOVHWFDQGWKHRSWLPL]DWLRQDOJRULWKPLVXVHGWR
FDOFXODWHWKHREMHFWLYHVDQGFRQVWUDLQWYLRODWLRQSHQDOW\HUURUVDVLQ
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LQZKLFK(UULVWKHVROXWLRQHUURUYDOYH3HMLVWKHGLIIHUHQFHEHWZHHQUHTXLUHGPLQLPXPSUHVVXUHDQGWKHHVWLPDWHG
SUHVVXUH LQ WKHQRGH MWK LI LW LV OHVV WKHQUHTXLUHPHQWQM LV WKHPD[LPXPQXPEHURIQRGHV:/HW LV WKHGLIIHUHQFH
EHWZHHQLQLWLDOZDWHUOHYHODQGILQDOZDWHUOHYHOLQHDFKWDQN)LQDOO\Q(SDLVWKHWRWDOQXPEHURIHUURUVDQGZDUQLQJV
JHQHUDWHGE\(3$1(7WRRONLWLQWKHFRXUVHRIDVLPXODWLRQ6ROXWLRQVDUHIHDVLEOHLIWKHHUURUYDOXHLV]HUR
7KH&SURJUDPPLQJODQJXDJHZDVXVHGWRFRXSOHWKH(3$1(7QHWZRUNVROYHUZLWKWKH16*$,,HQJLQH0XOWL
WKUHDGLQJSDUDOOHOSURFHVVLQJZDVXVHGWRUHGXFHWKHFRPSXWDWLRQDOWLPHRIWKHDOJRULWKP7KHIORZFKDUWLQ)LJ
)LJLQGLFDWHVWKHFRQFHSWXDOZRUNLQJRIWKHRSWLPL]DWLRQDOJRULWKP
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)LJ7KHSURSRVHGPRGHOIORZFKDUW
7KHGHYHORSHGPRGHOLVFDOOHG/HDNDJH2SWLPL]HUDQGDJUDSKLFDOXVHULQWHUIDFHZDVGHYHORSHGIRUGDWDLQSXWDQG
IRU YLVXDOL]DWLRQ DQG LQWHUSUHWDWLRQ RIPRGHO RXWSXWV$ W\SLFDO VFUHHQVKRW RI WKH /HDNDJH2SWLPL]HU VRIWZDUH LV
LQGLFDWHGLQ)LJ


)LJ6QDSVKRWVRIWKHJUDSKLFDOXVHULQWHUIDFHIRU/HDNDJH2SWLPL]HU
6LPXODWLRQVZHUHUXQRQDKLJKSHUIRUPDQFHFRPSXWHUZLWKFRUHVZLWK:LQGRZV+3&6HUYHU5(DFK
UXQFRPSULVHGRIVROXWLRQVHYROYHGRYHUJHQHUDWLRQV(DFKFDQGLGDWHVROXWLRQKDVDFKURPRVRPHZLWKD
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OHQJWK RI  JHQHV(DFK UXQ WRRN DSSUR[LPDWHO\  GD\V WR FRPSOHWH RQ WKH KLJKSHUIRUPDQFH FRPSXWHU 7KH
FURVVRYHUSUREDELOLW\ZDVVHWWRDQGWKHPXWDWLRQSUREDELOLW\ZDVVHWWRIRUDOOUXQV
5HVXOWV
'XHWRWKHWLPHOLPLWDWLRQRQO\WZRRSWLPL]DWLRQUXQVZHUHSHUIRUPHGDQGFRPSDUHG7KHGRPLQDQW3DUHWRIURQW
ZDVVHOHFWHG7KHREMHFWLYHIXQFWLRQYDOXHVLQWKHODVWJHQHUDWLRQDUHVKRZQLQ)LJ$PRQJWKHVHVROXWLRQV WKH
VROXWLRQ ZLWK WKH PLQLPXP WRWDO FRVW LH RSHUDWLRQDO FRVW SOXV FDSLWDO FRVW ZDV VHOHFWHG DV WKH ILQDO VROXWLRQ
VXEPLWWHGWRWKHFRPSHWLWLRQ7KLVVROXWLRQLVVKRZQLQDWULDQJOHLQ)LJ;7KHFRVWDQGHQHUJ\VXPPDU\IRU
WKLVVROXWLRQLVLQGLFDWHGLQ7DEOH7KHUHVXOWVLQWKLVWDEOHVXJJHVWWKDWWKHZDWHUORVVFRVWLVWKHPRVWVLJQLILFDQWFRVW
LQWKHVHOHFWHGVROXWLRQDVLWDFFRXQWVIRURIWKHWRWDOFRVW7KLVKLJKFRVWIRUFHVWKHRSWLPL]DWLRQHQJLQHWRVHHN
DVROXWLRQZKLFKKDVDYHU\VPDOOWRWDOOHDNDJHUDWHLHOSVZKLFKLVHTXDOWROHVVWKDQSHUFHQWRIWRWDOFRQVXPHG
ZDWHULQ&7RZQ7RUHGXFHWKLVFRVWDVLJQLILFDQWSRUWLRQRISLSHVLQWKH&7RZQ:'6DUHUHSODFHGLHP
ZKLFKLVHTXDOWRSHUFHQWRIWRWDOSLSHV0RUHRYHUPRISLSHVLHSHUFHQWRIWRWDODUHGXSOLFDWHG


)LJ7KHREMHFWLYHYDOXHVIRUWKHODVWJHQHUDWLRQ7KHVHOHFWHGVROXWLRQLVVKRZQLQDWULDQJOH
7DEOH&RVWDQGHQHUJ\VXPPDU\$OOFRVWVDUHLQ(XURV
'HVFULSWLRQ 9DOXH 3HUFHQWRI7RWDO
&RVW
'XSOLFDWLRQ&RVW  
5HSODFHPHQW&RVW  
9DOYH&RVW  
7DQN&RVW  
3XPS&RVW  
/HDNDJH&RVW  
(QHUJ\&RVW  
(QHUJ\&RQVXPSWLRQN:  1$
7RWDO&DSLWDO&RVW  
7RWDO2SHUDWLRQDO&RVWV  
7RWDO&RVWV  

7KHZDWHUOHYHOVHWWLQJVIRUWKHFRQWUROUXOHVDUHGHVLJQHGLQDZD\WKDWQRQHRIWKHWDQNVHPSW\7KLVLVLOOXVWUDWHG
LQ)LJ
7KHVHOHFWHGWDQNYROXPHVDQGFRUUHVSRQGLQJFRVWLVVKRZQLQ7DEOH


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7DEOH7DQNVYROXPHDQGFRVWVIRUWKHVHOHFWHGVROXWLRQ
7DQN,' ,QLWLDO
9ROXPH
&0
)LQDO
9ROXPH
&0
&RVW¼
7   
7   
7   
7   
7   
7   
7   
7RWDO&RVW 

 
)LJ:DWHUOHYHOYDULDWLRQLQ&7RZQWDQNV
$PRQJSRVVLEOH359ORFDWLRQVRQO\ZKHUHVHOHFWHGE\WKHRSWLPL]DWLRQHQJLQH7KHVHORFDWLRQVDUHOLVWHG
LQ7DEOH7KHYDULDEOHSUHVVXUHVHWWLQJVIRUHDFK359FRXOGEHIRXQGLQWKHVXSSOHPHQWDU\ILOHV7KHVHGDWDDUHQRW
VKRZQKHUHGXHWRDVSDFHOLPLWDWLRQ
7DEOH3UHVVXUHUHGXFLQJYDOYHVORFDWLRQDQGFRVWV
359/RFDWLRQ 'LDPHWHU &RVW¼
3359  
3359  
3359  
3359  
3359  
3359  
3359  
3359  
3359  
3359  
3359  
3359  
3359  
3359  
3359  
3359  
3359  
3359  
3359  
7RWDO&RVW 
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7KHSURSRVHGPHWKRGRORJ\UHGXFHVWKHWRWDOOHDNDJHUDWHWROHVVWKDQRIRULJLQDOOHDNDJHUDWHLHVWDWXVTXR
7RFDOFXODWHWKHWRWDORULJLQDOOHDNDJHWKHPRGHOZDVUXQZLWKRXWDGGLQJDQ\QHZFRPSRQHQWVLHWDQNVSXPSV
YDOYHVDQGRUUHSODFLQJGXSOLFDWLQJDQ\SLSHVLQWKHV\VWHP7KHORZOHDNDJHFRXOGEHDWWULEXWHGWRWKHORZHUOHDNDJH
UDWHRIQHZSLSHV,WVHHPVWKDWWKHOHDNDJHYDULDWLRQE\WLPHIRUWKHRULJLQDOQHWZRUNLVPXFKKLJKHUWKDQWKHVHOHFWHG
VROXWLRQZKLFKPLJKWEHGXHWRWKHSHUIRUPDQFHVRI359V


)LJ+RXUO\WRWDOOHDNDJHUDWHIRUWKHVHOHFWHGVROXWLRQYVWKHRULJLQDOOHDNDJHUDWH
&RQFOXVLRQV
7KHDLPRIWKHFXUUHQWSDSHULVWRSUHVHQWWKHRSWLPL]DWLRQUHVXOWVWKDWSHUWDLQWRWKH&7RZQQHWZRUNDVSDUWRIWKH
%%/$:1FRPSHWLWLRQ7KHSURSRVHGPHWKRGRORJ\LVEDVHGRQPXOWLREMHFWLYHRSWLPL]DWLRQDQGLVDEOHWRTXLFNO\
JHQHUDWH IHDVLEOHVROXWLRQVDIWHUJHQHUDWLRQV5HVXOWV LQGLFDWH WKDW WKHVHOHFWHGVROXWLRQ LVD IHDVLEOHVROXWLRQ LQ
UHJDUGVWRWKHEDWWOHFRQVWUDLQWDQGUHGXFHVWKHOHDNDJHUDWHE\SHUFHQW

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